PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-31 4542 

(43)Date of publication of application : 06.11.2003 



(51)Int.CI. 




F16C 19/36 




i ~ . — 

(21)Application number 


2002-113784 


(71)Applicant 


: NSK LTD 


(22)Date of filing: 

i . ■ — ■ 


16.04.2002 


(72)Inventor : 


TAKEMURA HIROMICHI 






HAYASHI YOSHITAKA 



(54) TAPERED ROLLER BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with both the 
assurance of a bearing life and a lower torque at a high 
grade. 

SOLUTION: When a contact angle of a tapered roller 
bearing 6a is set to be Of , a half of a tapered angle of a 
tapered roller 9a is set to be J3 , and the number of the 
tapered roller 9a is set to be z, dimensions of respective 
portions are set to satisfy 1 5° < a <22° and 2.0<( $ X 
z)/Qf<3.0. 
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o3 9 a-Oft%zi: 15°<a<22° 
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mm i ] mmicnt^wmmmhmmt 
tit>&m^c5<om^ft%.<D 1/2*11 kt, pet 

D, kU ty^-yfmZS tbtctMSlz, 1 5° < 10 
a<22° T'&D, 2. 0^ (0x z ) / 

kfrmmmmiizo. Ainnrcimx, o. i% 
sin*. 

kU ¥^ItMD» kU a»©P3t^c5©^«ll 
«ffiT*©t?y^R©iIl£d. kU c:ft5«a©R* 

3. 0^ (d. XL) / (D, XW) ^6. 20 
U ft, nHMIljioe«*ri kU rtti©*@ffl!l4lS 

z<D*mmtmtmmz% r i k Lfc*£ 

R 2 fttfr* #0. 15|iraRattK'S0. R* 
/R, <1T\ r 2 /r. < IT'S 9, 2. 0^ 

(R. x r.) / (Ri x r 2 ) £5. QZffifct, II 

[?^©§»tra] 

[00 0 1] 

7$^, h777$y737*1t$T3#-^%\ 
77? (7*7-5r-^Xtt5y*>3y^-^) ©rtfllWcH 

[0 0 02] 

^7i/+7h©@iK%iisa , rskPi^{ciiiE^ito%iaft 40 

fcg&? 3r77 U77*;l4^i, m 1 

ftkLti^o ±iet?-^y|fii2©^» (eii© 
£M (c»J«4£@£U c©iiSjg/jNffi¥4k 

$ 5 ±I2'7-77:7 1 (0 1 ©££&) Ail 50 
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t, @(E©*sftt^bT^«o x, ±m=-*y® 

g6a, 6b{cJ;D, ±15^—7^ 1 tWUEIKiS 

[0 0 0 3] ±K£RlW5«lS6a, 6bli, 02 
fc^fS«tc % *tt^ftlfflfO©fl#7 a, 7b& 

mm a, 8bk, *n^n«afflro©R-r^c5 

9 a, 9 bkfr5><MLT^3 0 Ms7a, 7 b ©ft/1 
ffitttRt^lHIiBttOillMfcl 1 0 a, 10 b?:, « 
8 a, 8bO*IBia^affilcttRt , -V^ffi!«Of'3lMlliM 
11a, lib?:, *n*WJ8L"CV5o X, 
&ft$t8 a, 8 bO^ltMIW^^?^^ 

77>^«©/NMiJifg|5 2 2%, ^ftf'tlffMLT^ 
5 0 ^LT, ±IB#RT</^59 a, 9b&, ±fg&ft 
HflllOa, 1 0 bfcSrttMJlll 1 a, llbk© 

r B itc, @ 2 £©** itcum 2 otcj: o ji»-f -p&gf 

7 a, 7b*fflKfr--77?10-aBfcrt«H£U ± 
§Bl*lf§8a, 8 b*tt£fcT-*7«2©*IBttffl&2ffl 

H^KlJilla, lib, 10a, 10b(C^-r^^$S 

1, , h t *Rt^C5 9a, 9 b©tfM>fil©3£M 
Ml 1 a ktt, rt, ^Mtt8a, 8 b, 9 a, 9 b©4"^ 

ttogSBLh© i ^•eSbe-ST^s. 
[0 0 0 4] X, ±IB^Rt^C5ttS6a, 6btt, 

-iRWfc, ±tmmm\ o a, 1 o b©ssi:±i5 

rt» yiMl8a, 8 b, 9 a, 9bG>t$XMt<Dij;t% 

&ns 0 ep^, cojdiiwso^i 5g*?iT-ss (o< 

15°) ^{ct±M^S2Mtc, PIU< 1 5JgW±T*2 

2. (1 5° ^a<2 2. 5° ) 
tt^ESt, Wi;< 2 2. 5Jg«fc0t^f^ (a>2 

2.5°) i§&iatM%Em£, %n?nfttf<bhz>o 

lz\±=.*ym2%, iftvmt^tZIMte a, 6btc 
Rt^C5*S6 afcM43ES*, M'J (0 1 ©Sill) 

©Rtv^ci5t[ti§6 b £t,£]gE§y£\ ^n^ti^ffl-r^ 

[00 0 5] X, R*Vil5©tt* (2-3*) 

5kftic, Rf^c5©^fffi***<LT, KffiMtfin 

toS^HTffifflf S©fC» Lfcfllii k L/c H R 7 U -X 

©Rtvcamatt, R-rv^^misos+ftjgiMifi 

%, -ISW&*at»Ll. 2 0~l. 25^gg^:f 
[0 0 0 6] 
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©ffi**B*iwasftT^*. wc, 9 

ittg©*£«fc9fe-)18Wfc*£v\ c©&, 
$©t«8S{fc*B*&fc, R-rv>ci5tt^©h;l/^©{g 
«*BS*tflg?fc*i:3*.5ttT^5o X, c©h 
/^©ffiWfcBaH^K:, RT^e3fi§©$iS§^ift£ 
SlffitS^fiST-feS*fi^lfiT*feSo 10 
[0 0 0 7] t©«4ra , tt'»C3W§©h;I'****< 

® '#Rt^C*9a, 9 b©*®iJ4ffiffi£:i*l$&8 a, 
8b©*^*(Ba^JBiifc»^fc*gfllfWIJ2 1 (0 
2) ©itiiii:©»««8fc^ffl-r*?»»)*»Ms 

© arctic* 9 a, zbwmmtn. m&m 

11a, Mb, 10 a, 1 0 b fc©»lWBtfffflt 5 

fcT, ±IBRtV^OttlS©h;l/^^«fS^fc 
(i, cn6tS0#*Mi i:(g^0*jSMr £©ifiM£H 20 

Mr ©**m ftiM02Stf?, 

Ms =e x/i xcos /3x Fa (1) 

Mr oc (d, xMe xz) /D, - — (2) 
Cft6 2£tK ett#RtV^5 9a, 9b©*!2« 
ffi£*gHiJ§fgR2 i©frffifc©jgftfeg|$©iSI;J (fttftWil 

i i a, ii b©e*9©®§«^e)»tt!aptf^S7©ffi 

il59a, 9b©R-ri^S©l/2 (RT^il39 
a, 9 bCfiWfcfMtfttfcOft-rftfi) £, Fa ti7* 30 
*7;l/ffil£, Wfft^LT^So X, zttRt^C 
59 a, 9b©$(£, D. ti&RT^uS9 a, 9 b© 
d. {J«»©P3t^C5 9a, 9b©*tl 
lMT'©kfy^R©Il£, M. ttftRt^C4 9 
a, 9 b©$ESlii£:F*k ft»£$Jljil la, lib, 1 

o a , iob t<Dmmmumm^. znzn 

[0 0 0 8] W3fiLfc*te, H!Mfi^*Pt>S«fil 
•<?ffiffl-r§©tcjiL/c, HtV<:5©»*£<tSi:£ 

tc, *nr^j:a©Tj-ffi***<LrcHR*>'j-x©n 40 

cti6ftP3-r^J:5©Sctfi|A«<HcJ:»)«stf 
0*JSMr tf*f <ftD, RtVC3tt^©b;l/*tfi| 
*TS 0 ft, *Rtv^4©¥^fia©«*»cJ:*h/l/ 

ftfcfc©?&3. <:©&, *3BMr©iRi±*HnTti, 
h>l/*©ffi**B**WJtU^. 
[0 0 0 9] X, ffli£©01~2K:*Lfc$i!S\ ifl$ 
©T77lxyi/t;l/^-\ , ©tf^>W2©^a3^, h 50 
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7yx$7->3 y©EHE$«p»tcflWt*rat^c 5*1 
s-ett, ^ra±©iii^fcj:»)4i;fc«i9«©s*©« 

XK»^<»*fiTt.#*t*<e9l^**. ^lt, R 

0S«, ftttifta*VhSi\ M^K^>1«IES£ 
ttffl1-*ajgtf4i;S. fit, C©«c»l*fta*'.hS 

[0 0 10] CftfCflLT, W9-9 6 3 5 2^& 
^©Rt^CSWlS^, S^at, #R-T^C?,©« 

iIi©II£fttf*S©Jtfc\ c5»fl«ki:ft«WJUfcn 

mt%, &*7ci*m."e*%o ft, ±HBo5s«k 
nit* ^m^czto^mmmmm^D. 'tu 

*R©Rtv<: 5 ©*Sftl«8»1?© tf -v f-R©iIS* d 
. fcU n"f^C5©»*zfctfe«*K, k= (d. 
/Da ') -sin (1 8 0' /z) T*^nSfe©T* 
So fib, ±E^fcE«SftfcH*Vt3tllg©* 
£, 88ttfcatf2 2~2 8gi:*t<ftoT^5o d© 

n^3«SfcEfc*&*iq*, ±E»ttft a */Jv£ < 
tSfcgfc, flfi©K7t%a«fc«*Jt5W£i<fc0x 
f ©ffiSi:«lS^©lPl±fc%x ItcK^TuT'MiT't 

[00 1 1] 

C3SH*«Pi*t5fe4i)©¥S] *»HI?©R*^c3tti£ 

©9 ^T-ff w*tR'n^flffi«©rtiMfui*, 

*tSrt«4:, ±E^IMIUifcrt<t«ljti:©rattel(ii 
[0 0 12] *^©RtV^5tt§fcR^T 

©1/2 mt^c6(omut^mt<Drj:tm) * 

^C, 1 5° <a<2 2° T*fel3, fiO, 2. 0^ (j? 

x z ) /a^3. o'*Hfcu mo, cLna^nt^c 
^©^[qi^^ii^^iJ^o. 4 l nn/cfi® 

T*, 0. 1%^<5/Da ^0. 5%*SSfcto 
[0 0 1 3] X, tt3fc*2fcEttLfcPttVC5l**© 

lE^R-r^cstcwtT, ¥^aa*D. t 

U KWnftftS*Li:U l^©Rt^c5©^l<9J4|§ 
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C 5 1 W^^t^ffl^iir /c^lT-©*s^Wi: L/c 
3. 0^ (d. XL) / (D, XW) £6. 0 

[0014] x> »*JH3(cia*ufcR , r^i:*iis© 
§Rt^c5©iEi]ffi©ffi*^R. fcU «:n6 

#»ii©ffl$^r, fcu mvmmmmmcm 

mtftfatmtDmzzn titc^i^ r 2 Mr 10 

2 #0. 1 5fimRaWT"PfcD, R* /R> < 1 T\ 
flO, r 2 /r, < 1 -^^0. 2. 0$ (R. Xn ) 
/ (R, x n ) <5. 0%mcto 
[00 15] 

I*IIMI^f < T?f 5. X> C©tt(£$ttft a 
*/hS< Lfc*£fctt» R*^c3lilg©Ig7G*ft£tt 
»*fl!l©S*fc©IBflk-p, h;l/* (tth;l>*) */h?< 

LfcRt^c3W£**5!3-3*am<&So otic 20 

ttLT, *«W©«^tC«, 2. 0^ (jjxz) /a£ 
3. 0*SSfc*8fcLT^*»* ±a©«fc»ll*fta* 
>h£< LT£k §Rtv^5©^Sm«Bffii:rtii©^S 
|iJ«g|5niiffi{c^ttfc^:II(|ij^g[5©M-ffi k ©»«i«Blcff 

5IWt5, c©&, *«W»c«kntfs h;i^©fg® 

fcB^ttoiRiifch:*^**. mmmftazi 30 

*A 7*i/7frl3faKm (7* 

±ra«ttfto*i 5R«feot.*t<Lfe. 

[0 0 l 6] gt, *»l||©RT^C3ttafc*fttf, 
£R*^c*©*59ry?l£Mfc3KMLTt^8 
FMOiSt WS*fS{r©6t«fc*, «fet)iBS*7C 

■epifi-et*. ctucwi/r, ±ie#R-r^<:5©«i^ 

lPjtf**^«l*lSlPHSmilfcO. 4 LfttlfcftgT*©J£<5 
/D. *«W©TRflJ: 0 t>/h« < (<5/D<0. 40 

r?fc«^tctt, &ffig£!©iij**£i;E<fc;s. $ 
±fBJti/D. *%w©±Pfiffi<fct)t^f <& 

ofc U/D>0. 5%) «£fctt» &R*^C3©iE 
ftffi©$i$©ftW>®*{cft§»T% c©$£ijffim 
ttllfclMfc©^ifi8W!IKft!>, ;:©gj|feg|5©ffiEE 
tf*t<£3&, rtWig^©SiJ«l*4i:i<4So * 50 
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BHH©*£K:tt, 0. 1^<5/D^0. 5%*ififcl.T 

[00 1 7] x> mimz\mw.Lizm^cm%.\z 

§0 EP%, tS*«3tcfB«t'fcRt^ili«lS^SJ-r 
^ tt (d. XL) / (Da XW) «, d. /Da L 
/Wk©lilfc:fc5o i LXs L©^«l*it^, 
J£L/W£*t<L/ci|£fctt, »*«J6tt?(f«**t 
<T?£3o fflU c©«^fctt % &R-f^ci3©i|fc®jffl 
trt, ^tt#«ili:©jg«iififllA^t<453l, h/l^ 

LfcPm^5tt£©*£, ±EJt (d. XL) / (D 
a XW) *m3t©«Hfc*ilPJLTV^*»^ ±IBi:bL/W 
tf*t<fc3©fii#?T, l«fc9fc**K ±BJtd. 
/Da £/>£<T?£S. X, C©hbd. /Da tit 
^ li(©Rt^c5©e-yf-R©Egd. tt, R1V 
C^ORzfc^Rr^iliOWilSD. fc©«KJt« 
t* (d. oc z xDa ) 0 ^ot> Da ©*§£KJ6|£ 
f z*/Jv£<LT» h;P**ffi*T?**. «:©*K, ± 
!BJ:b (d. XL) / (Da xW) *ffi£©tt8fl{cj£i&J* 

mUL-D-D, R-r^«:5ttS©/hSfl:*BI0S<4 

[0018] x> w«ai3fcE«bfent^c5iiiSfc 

ansa ep^, *ntv^5©i6ttiB©esRi c 
n5ftnt^ci©*gfli«iiB©iiSRi c, a w 

#«ll©ffl« r , rt#©^fld»©n-ffi©ffi$ r 
1 £<»mz, t»M^«< (^JxtfO. 1/tmR.W 
TO tntf, h;I/^*MKflaCPt*. fib, c©il 

R-r^c6©«BiiBi:±iart, mmmtmim® 
mmmtmzR* ^ r. cnefcRi-^ca© 

^SiJiSffi i: ±iE^S«J^g|5©^® ©?t 15 ttMffiic 1 
■T§ffi$R 2 , r 2 i:©9^, -S*flWtWUhS< 
l/jB*fc«^ta:, -£©ffl£*/h<£ < t§*t-<J: 0 h 
;b^©^g«*0n«a^'J^ < tf*. *»W©1*K 
tt, {:n6©ffl?fcMtSJt (R. xn ) / (Ri x 
n ) §m^©fBH{cl$iJf5i:«tc, ±K*R1vc 
5 ©^fliJM ±IB^fIiJ^gP©M"ffi k ©if D ^^gp 
tclt^ffi^R 2 > r 2 «/|N*<ai*T^-6^ 37. h 
±JMMv&<»*oo, 14§h;l/^©faM^0n5„ 

[0 0 19] 

[^SS^J] -*«W©a!i«*«Bt*»fc, *«flW^fT 
4^fc*Ktcjtv^rKiflt*. ^©^ltt, c©H^tc 

figffl Lfc 1 4 mmvmmt 5 we©jtt^a©K7c« 



) 



its Aft R-ri^io^tioflMJfc, kkjr^daw 

SU J 2 (J I S G 4 8 0 5) »©Jfi 

T?£3SCr 4 2 OH, SCr 4 3 OH, SCr 
4 4 OH (J IS G 4 0 5 2) , >J 7?* > 

$9, (fSJR^oA^^^WfCfeOfil^-rSlft.-pt > 



(5) 2003-31 4542 

8 

*t7?t§o *n-rv^5tjisortg«2o~5 5 

mfcU $&©Rt^C3©*»$®T*©fc^R© 



fitld. (@2#1) £3 8~7 0mnti:Lfco X, 
•j^ftfiflCr * 3-5-7 Ok NfcLfco 

[0 0 2 0] 

[Hi] 







or 

r > 


o 
P 

C ) 


Z 
(ffi) 


(0-Z)/Of 


d /Da 
(9t) 


(mm) 


L 
(mm) 


Da 

(mm) 


W 

(mm) 


(dm- 0/ 
CDa-W) 






15.1 


2.5 


18 


2.98 


0.50 


38-26 


12.60 


5.30 


18.00 


5.1 




2 


15.1 


2.5 


18 


2.98 


0.30 


42.41 


12.70 


6.10 


14.70 


6.0 1 




3 


15.1 


2.5 


18 


2.88 


0.10 


53.21 


15.00 


9.50 


28.00 


3.0 1 




4 


16.0 


2.5 


18 


2.81 


0.15 


57.80 


10.60 


8.00 


18.00 


4.3 




5 


16.0 


2.0 


19 


2.38 


0.27 


42.34 


13.50 


5.53 


23.00 


4.5 1 




8 


16.5 


2.8 


17 


2.53 


0.11 


47.23 


15.60 


7.85 


22.25 


4.4 




7 


18.5 


2.1 


IB 


2.14 


0.22 


41.30 


13.00 


6.40 


24.25 


3.5 




8 


20.0 


3.5 


13 


2.28 


0.30 


70.00 


13.50 


11.00 


18.00 


4.8 


9 


20.0 


2.0 


20 


2.00 


0.15 


68.00 


10.50 


8.60 


17.00 


4.9 




10 


21.0 


2.4 


18 


2.07 


0.13 


51.90 


19.37 


7.90 


27.00 


4.7 




11 


21.0 


2.5 


19 


2.26 


0.20 


49.62 


15.30 


7.65 


2300 


4.3 




12 


21.9 


2.4 


18 


1.99 


0.10 


47.97 


13.50 


6.50 


17.00 


6.9 




13 


21.9 


3.0 


18 


2.47 


046 


53.47 


15.70 


9.60 


28.70 


3.0 




14 


21.9 


2.7 


24 


2.96 


0.30 


48.92 


14.30 


7.30 


19.00 


5.0 




1 


15.1 


1.5 


19 


1.89 


0.03 


55.30 


10.60 


9.51 


20.75 


3.0 


it 


2 


20.0 


2.4 


18 


2,16 


0.04 


70.00 


20.00 


7.30 


33.00 


5.8 


& 


3 


15.1 


2.0 


18 


2.12 


0.02 


85.59 


11.30 


11.00 


20.00 


33 




4 


15.4 


2.4 


20 


3.11 


0.60 


68.00 


13.40 


7.10 


32.75 


3.9 




5 


13.0 


1.5 


17 


2.01 


0.03 


59.30 


17.30 


7.10 


25.00 


M 



[00 21] COS 1 fc^Lfc 1 9MM(DPi?^L. 

m^xmmzo Rtv^i«iS6a (x«6b) <dh 

$18 a (Xtt8b) WSkEfeLtz*))/? \ 2fi, ffiKi 

K>mmmi£ti%o x, mi a (x«7 1>) 

cc/^^'y^i 5 p^gtcti, &mi \ 6*jIDT 

m^ojfi^fim^gstLTi/^o x, ±iBA'7i;y 

yi 5©±MfCl4, #£E/WF1 7£:f>LT, F/t£©7 

&^@£©g[5ft£©P^CD-F-fe/H 9£|§:ttT, ±12 
Hftttl 3tD@$Eimc±!B/^v'>?l 5fcinfc5fth 
/U* {=RtW3*ll£6a (Xtt6b) ©HfEhA' 
fci£ftMl/*i:£$J£g£i:LT^I>o X, com 

ft, »Wl/*Rtfgfth;l/**ffii*Sit6Btttt, ffi& 

W}t)W<»mfemcmL%fr?rco bps, rXruy 

ffifitffjQfr5©l4, ftfititigft 
0, l$EBf^£#^£&3fiJ£«:'>&i, 



F?&cR(£t^m7*^7;bffiSJctb^T/h2i/\ *c 
T\ ft Wl/*&tffift h/l/^O«€O3)0W*Kf*4t* 

[0 0 2 2] &©&2 t4, ±$©8*£»g|I£ffiffl L 
30 Tffftofe, P3tV>C5W^©W^ISg|©iiam^/fstT 
C©»XMi^4, iiM^LTVG 1 0©#+* 

ftfct&ffiSCr ©0. 2{g (F. =0. 2Cr ) 

LOOfT^o/io X, ±EKftMl3& 2 0 00min 
"' (r.p.m.) ■e@|gS-&fco II*ift&fHc&4, S 
StfHv 7 5 0T*5 0/im«T©£8l*100ppmiI 

T, gl£Wftl§§7E£*Lfc 1 9«£©Rt^<:3 

mstsfc, wfm ofl cn= i o) ro»MS»% 
40 ffftofc. x, mmywc&omzmmmmv] 

8BJ8ft©5«fc*ofel»j«Tfc»**±U fl, *M8£ 
fill 1 a, 10a (Xtt lib, 10 b) fc&Rtl^ 
c59a (Xt4 9b) ©fgftffifc?©i&J*©a£©*rJ!K 
*8B£Lfc„ X, 7*^>7;l/^SFr i:S*ft£«^fi 
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